was to present theoretically well-founded new methods for geometric and physical modeling that have useful practical applications.
In response to the call for papers of the conference, 85 papers were submitted on many aspects of geometric and physical modeling, and their application in design, analysis, manufacturing, biomedicine, digital entertainment, and other areas. All papers were assessed by five reviewers, usually a member from the international program committee. A total of 24 papers were selected for plenary presentation and publication as full papers, and an additional 18 papers for poster presentation and publication as short papers. All papers appeared in the proceedings of the conference, published by ACM.
From the full papers, we selected the four papers here for extended publication in this special section. The papers were chosen on the basis of their high quality and their suitability for the readership of IEEE Transactions on Visualization and Computer Graphics (TVCG). All the papers were revised and expanded from the version that appeared in the conference proceedings, and all papers went through further review and revision. We are very pleased with the quality of the resulting papers, and we believe they will be of interest to a wide audience. "Model Synthesis: A General Procedural Modeling Algorithm," by Paul Merrell and Dinesh Manocha, presents a method for automatically generating geometric models that resemble those provided by an input example. The method examines input models to determine a variety of geometric constraints (such as connectivity and spacing between various features) that help describe the given shape. These constraints are then used in a procedural method to generate new models that follow the same constraints. As a result, a wide variety of new models that resemble the input model can be created very easily, which should be beneficial for numerous graphics applications that require extensive geometry creation with limited user input.
"GPU-Accelerated Minimum Distance and Clearance Queries," by Adarsh Krishnamurthy, Sara McMains, and Kirk Haller, presents a number of fundamental algorithms for computing distance queries for NURBS surfaces. Bounded distance measures are computed for axis-aligned bounding boxes rapidly using the GPU. This allows one to quickly compute the nearest point on a NURBS surface, given a point in space, or to compute clearance between two NURBS models. The paper provides a significant performance increase for fundamental geometric queries that form the basis for several operations in CAD and other applications.
"Voronoi-Based Curvature and Feature Estimation from Point Clouds," by Quentin Mérigot, Maks Ovsjanikov, and Leonidas Guibas, an extension of the best paper award winner at the conference, presents a method for estimating certain surface properties directly from point cloud data. In particular, normals, principal curvatures, and sharp features can be computed on point clouds. Perhaps more importantly, theoretical guarantees on many of the computations are provided, including robustness to noise in the point sampling. This paper provides a significant advance in making use of point cloud data sets.
"Ball-Morph: Definition, Implementation, and Comparative Evaluation," by Brian Whited and Jaroslaw (Jarek) Rossignac, describes three methods in detail for computing morphs between pairs of certain planar curves. These methods are compared to several standard morphing methods, and it is shown that the proposed morphs consistently provide better performance on particular metrics. This paper offers a significant improvement to 2D morphing, and should be of particular interest in animation applications.
We believe that these four papers are strong representatives of the papers presented at the conference, and hope that you will enjoy reading them. We thank all the authors of the papers and the reviewers for their work in ensuring the high quality of these final papers, along with Dr. Tom Ertl and the TVCG staff for their help in seeing this special section published.
Willem F. Bronsvoort
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